Abstract. The electron cyclotron maser instability (CMI) driven by momentum space anisotropy, Of/Opñ > 0, has been invoked to explain many aspects, such as the modes of propagation, harmonic emissions, and the source characteristics of the auroral kilometric radiation (AKR). Recent satellite observations of AKR sources indicate that the source regions are often imbedded within the auroral acceleration region characterized by the presence of a field-aligned potential drop. In this paper we investigate the excitation of the fundamental extraordinary mode radiation due to the accelerated electrons. The momentum space distribution of these energetic electrons is modeled by a realistic upward loss cone as modified by the presence of a parallel potential drop below the observation point. On the basis of linear growth rate calculations we present the emission characteristics, such as the frequency spectrum and the emission angular distribution as functions of the plasma parameters. We will discuss the implication of our results on the generation of the AKR from the edges of the auroral density cavities.
. The Dory-Guest-Harris model distribution commonly used as an effective loss cone distribution for studying the electron cyclotron maser instability.
Persson [1966] showed that a quasi-neutral plasma equilibrium can be established by a quasistatic potential drop along a converging magnetic field. If such conditions exist inside the auroral acceleration regions, the field-aligned potential drops can modify the loss cone boundaries and lead to widening of the loss cones [Croley et al., 1978 these results are compatible with the observations that AKR sources are located well within the auroral density cavity regions. However, the apparent successes of the existing CMI models with a dominant energetic electron population tend to overshadow the possibility of radio emissions being generated near the edges of the density cavities or wherever the cold background plasma may remain to be the primary plasma electron component. Persoon et al. [1988] analyzed the data from the plasma wave instrument (PWI) on the Dynamics Explorer (DE) 1 satellite and showed that the AKR and Z mode radiation are highly correlated with the density cavity structures in the auroral zone. AKR was found to occur inside as well as poleward of a density cavity in 97% of the 74 cavity intervals surveyed, while the Z mode radiation has a 78% occurrence rate. Furthermore, detailed analyses of three auroral events by Persoon et al. [1988] indicate that the energetic precipitating electrons (> 1 keV) are insignificant compared to all the electron precipitation observed in the polar cap and poleward of the density cavities. On average, they constitute less than 25% of all the auroral electrons with only a slightly higher percentage concentration inside the cavity regions. The recent Viking observations reported by Hilgers et al. [1992] also suggest that the energetic precipitating electrons may account for no more than a few percent of the auroral electrons near the edges of auroral density cavities. We investigate in this paper the radio emissions excited by a tenuous population of energetic electrons with a realistic loss cone distribution. Our main objective is to study heuristically the effects of a quasi-static electric potential drop that may be present in the source region. Our results presented below show that the radio emissions generated from the e?dges of auroral density cavities can have intensities comparable to those excited near the centers of the cavities. Although both the ordinary (O) and extraordinary (X) mode waves can be excited, we concentrate in this paper only on the fundamental X mode waves, which is known to be the dominant mode to be excited by the CMI.
Model Distribution Function
As mentioned before, the DGH model distribution function, devised for stability studies of trapped particles in magnetic mirror fields, has often been adopted by investigations of the electron cyclotron instability. As seen in (la) and (lb), the distribution function is continuous across the loss cone boundary/x0 with a charac- n is given by (12); the normalization factor A, /x0 and b are given by (2)-(4), respectively; and G is the same factor as given by Wu and Qiu [1983] . We note here also that a number of typographical errors contained by Wu and Qiu [1983] have been corrected in our derivation of (13). In addition, we have replaced II h in Q ij and/x r by II c . Table 1 ). [1982] for the case of n h/nc < 1. However, they have also shown that when the energetic electrons dominate the plasma content, the excited waves will predominantly be in the oblique to normal directions.
We should note here that in the case of n h/n c < 1, the outward propagating waves may suffer absorption as they encounter weaker local magnetic fields, which may then result in a net hollow-cone emission pattern in the absence of wave scattering. This can be realized by considering the relativistic wave-particle resonance condition written as (see equation (7) Gurnett [1982, 1984] from loss cone distributions observed in the Earth's auroral zone. Thus an emission characteristics of the loss cone distribution is that the fundamental X mode waves can be excited simultaneously within the field-aligned emission cone and in the oblique directions at slightly higher frequencies.
Let us now discuss briefly the generation of AKR in terms of our growth rate calculations. We pointed out earlier that our calculations assumed small density ratios, n h/n c < 1. However, it is generally known that the parallel electric fields inside auroral density cavities will deplete the lowenergy background plasma such that the energetic electrons usually form the major electron component within the auroral acceleration region, where strong AKR sources have been observed [Ungstrup et al., 1990; Hilgers et al., 1992] . Therefore the results of our calculations are strictly inapplicable to explaining the generation of AKR from the interior of the auroral density cavities.
The small density ratio approximation may be applicable near the edges of the auroral density cavities. From observations by the Viking satellite at altitudes of 6500-8500 km (i.e., R • 2Roe as in the parameters used for our calculations, see Table 1 Table 1 ) or higher with n h dropping precipitously. These observations indicate that the energetic-to-background electron density ratios near the edges of auroral density cavities may well have been nh/n c --< 10-2, adequate for providing sufficiently high growth rates to explain the generation of AKR (see discussion above).
Conclusions
We have investigated the electron cyclotron maser instability (CMI) driven by a drift-loss cone distribution (equation (1)) such as that exhibited by the accelerated plasma sheet electrons (Figure 2) [Gurgiala and . From this study we conclude that 1. The DGH distibution (Figure 1 ) does not give a proper representation of an observed loss cone distribution and may, however, be more appropriate for modeling the trapped population on auroral field lines. Moreover, it cannot be readily used to study the effects of a parallel potential drop on the loss cone boundary.
2. For a true loss cone (equations (1 a) and (lb)) the width of the loss cone boundary can be modeled in terms of the "fuzziness" of the mirror point location at low altitudes (equation (3)), larger widths weaken the CMI (Figures 5b and   6a ). 7. These emission characteristics may be relevant to waves generated at edges of the auroral density cavities. The resulting wave intensities may be comparable to those generated near the centers of the density depletion.
